Computational studies on biosynthetic carbocation rearrangements leading to sativene, cyclosativene, alpha-ylangene, and beta-ylangene.
In this paper, we describe theoretical studies, using gas-phase quantum chemical calculations, on carbocationic rearrangement pathways leading to the sesquiterpenes sativene, cyclosativene, alpha-ylangene, and beta-ylangene. For all four sesquiterpene natural products, viable pathways are presented, and these are compared both to mechanistic proposals found in the literature, and in certain cases to alternative stereochemical and rearrangement possibilities, thus providing a basis for comparison to experimental results. We find that these four sesquiterpenes likely arise from a common bicyclic intermediate and, furthermore, that the computed pathways are mostly in agreement with previous mechanistic proposals, although the few differences that we have uncovered are significant. Additionally, the potential energy profiles of the pathways are found to be very flat, supporting the notion that following the initial ionization of farnesyl diphosphate, minimal enzymatic intervention may be required for the generation of such sesquiterpenes.